(n-1)a/2. It is proved that if 0 < a < r/n, then the 2n + 1 coefficients of p(z) are all positive. It is also proved that if for some point 0, all coefficients of p(z) are nonnegative, then each coefficient is an increasing function of 0 in a neighborhood of this point. A similar result is conjectured for more general polynomials p(z).
(1.1) a>0 and 0_>0, consider the monic polynomial p(z) of degree 2n whose zeros consist of the n equally spaced points (1.2) exp(i(0 + aj)), 0 _< j _< n 1, along with their n complex conjugates, i.e., (1.3) n-1 p(z) H (z (z j=O We assume throughout that the variable 0 in (1.3) is restricted to the interval (1.4) r/2-(n-1)a/2 _< 0 <_ r-(n-1)c/2.
Equivalently, (1.5) :r/2 _< 0 + (n-1)c/2 _< r, so that the geometric mean of the n zeros in (1.2) lies in the second quadrant. Condition (1.5) automatically holds, for example, if each of the n zeros in (1.2) has Argument E (0, ) and the coefficient of z in p(z) is positive; this is easily seen from (2.12) and (2.17) . When (1.5) holds, the geometric mean of the n zeros in (1.2) is closer to -1 than to +1, and it moves (together with at least half of the zeros of p(z)) towards -1 along the unit circle as increases.
*Received by the editors August 1, 1989 ; accepted for publication (in revised form) August 21, 1990 .
Department of Mathematics, C-012, University of California, San Diego, La Jolla, California This theorem was motivated by the fact that for sufficiently small a, all zeros of p(z) are closer to -1 than to +1 (because of (1.5)), and so all coefficients of p(z) are positive. The question is how small a must be.
For n > 1, the upper bound in (1.9) is best possible, i.e., if a > r/n, the coefficients of p(z) cannot all be positive on the interval (1.4). If a >_ 2r/n, there is no 0 in the interval (1.4) for which all coefficients of p(z) are positive. If r/n <_ a < 2r/n, the coefficients of p(z) are all positive only on a subinterval (1.10) r, < 0 < 7r-(n-1)a/2 of the interval (1.4). These remarks will be proved in 4. Also in 4 we prove Theorem 2 and the following related result.
THEOREM 3. Let 0 < < r/n. Then all coe]ficients of 
(z 2zq co(Z + /) + q:)
(Z 2 -f-2zqJ sin + q2j).
Replace j by -j and multiply each factor by q2j to obtain (2.s)
(z2q 2j + 2zxqJ + 1). with Ck > 0 and cjk < x0 (1 < j < k). Thus Ek(x) is strictly increasing on x0 < x < 1 for 1 <k<m.
If there is no integer m with 2 < m _< n for which (3.5) For r/(2n) < 0 _< r/n, the coefficients of p(z) are nonnegative and they are increasing functions of 0. Proof of Theorem 2. Let 0 < a < r/n. By (2.9) and (2.12), it suffices to prove (4.1)
This follows for k 0, 1 by (2.17). E E b'a2-'x-('+k)/2z(k-')/2 H (zqi + 1 + xq-i). 
